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(54) [Title of the Invention] MOLDING DEVICE FOR LENS PARTS OF LIGHT-EMITTING 
DIODE LAMPS 

(57) [Abstract] 

[Object] To prevent an axial line of a lens part 6 from shifting from a light-emitting diode chip 4 
of lead terminals 2, 3 in a lead frame 7 when the lamp (sic) portion 6 in a light-emitting diode 
lamp 1 is molded in a lens molding recess 8a in a molding die 8 supported on a holder member 9. 
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[Structure] A pin hole 8d which is to be fit onto an alignment pin 9a provided in a protruding 
condition in a holder member is provided in a flange 8c in a molding die 8 simultaneously with the 
formation of the molding die 8 by a molding pin A2 provided in one metal die A for molding 
which is equipped with a molding pin Al for a lens molding recess 8a, of a pair of metal dies A, B 
for molding the molding die 8. 

[Patent Claims] 

[Claim 1] A molding device for lens parts of light-emitting diode lamps, comprising a molding die 
made from a synthetic resin in which a plurality of pot parts provided with recesses for molding 
the lenses of light-emitting diode lamps are connected integrally by flanges and a holder member 
with groove-like cross section for supporting the lower surface of the molding die, wherein a pin 
hole which is to be fit onto an alignment pin provided in a protruding condition in said holder 
member is provided in the flange in said molding die simultaneously with the formation of the 
molding die by a molding pin provided in one metal die for molding which is equipped with a 
molding pin for said lens molding recess, of a pair of metal dies for molding said molding die. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to a device for molding lens parts 6 in light- 
emitting diode lamps 1 in which, as shown in FIG. 1, a light-emitting diode chip 4 is die bonded to 
a distal end of one lead terminal 2 of a pair of lead terminal 2, 3, the light-emitting diode chip 4 
and the other lead terminal 3 are wire bonded with a metal wire 5, and then the entire 
configuration is packaged by the lens part 6 made from a transparent synthetic resin. 

[0002] 

[Prior Art Technology] The light-emitting diode lamp of this type is generally manufactured by 
the below-described method. Thus, first, as shown in FIG. 8, a lead frame 7 is punched from a 
thin metal sheet wherein pairs of lead terminal 2, 3 constituting one light-emitting diode lamp 1 
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are connected with an appropriate pitch P, a light-emitting diode chip 4 is die bonded and a metal 
wire 5 is wire bonded to the distal end of those lead terminal 2, 3, and also a molding die 8' made 
from a synthetic resin is used, wherein a plurality of pot parts 8b' provided with lens molding 
recesses 8a for molding lens parts 6 in the light-emitting diode lamp 1 are integrally connected by 
a flange 8c' at the same spacing as the pitch P of lead terminals 2, 3 in the lead frame 7. 

[0003] Further, each of the lens molding recesses 8a' in the molding die 8' is filled with a 
transparent synthetic resin in a liquid state and then, as shown in FIG. 9 and FIG. 10, after the 
molding die 8' is supported by the holder member 9' with a groove-like cross section, the lead 
frame is aligned with respect to the holder member 9' and in this state the distal ends of lead 
terminals 2, 3 are inserted into the lens molding recesses in the molding die 8' and the transparent 
synthetic resin located inside the lens molding recesses 8a' of molding die 8' is cured thereby 
molding the lens parts 6. Each light-emitting diode lamp is then separated from the lead frame, as 
shown in FIG. 11. 

[0004] However, in the manufacture of a such a hght-emitting diode lamp 1, the light-emitting 
diode chip 4, which is the light source, has to be accurately positioned on the axial line of the lens 
part 6 in order to increase the brightness of light emitted from the distal end of lens part 6 and to 
produce identical hght-emitting diode lamps 1. Accordingly, with the conventional manufacturing 
method, when the molding die 8" is supported by the holder member 9' with a groove-like cross 
section, the alignment plate 9a fixedly attached inside the holder member 9' is inserted into the 
groove 8d' between the pot parts 8b' in the molding die 8*. As a result, the molding die 8' is 
aligned with the holder member 9'. Further, because the distal ends of lead terminals 2, 3 are 
inserted into the lens molding recesses 8a' in a state in which the lead frame 7 has been aligned 
with the holder member 9', the light-emitting diode chip 4 is positioned on the axial line of lens 
part. 

[0005] 
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[Problems Addressed by the Invention] However, the molding die 8' made from a synthetic resin 
was typically fabricated by molding the synthetic resin with a pair of upper and lower metal dies 
A', B' for molding. When molding of the molding die 8' was conducted with the two metal dies A, 
B' for molding, the pot parts 8' in the molding die 8' were molded by the recesses B 1' provided in 
the upper surface of lower metal die B', whereas the lens molding recesses 8a' located inside the 
pot parts 8b' were molded by molding pins Al' provided in a protruding condition on the lower 
surface of upper metal die A\ As a result, the axial lines of the pot parts 8b' molded by the 
recesses B' in the lower metal mold B' and the axial lines of lens molding recesses 8a' molded by 
the molding pins A located in the upper metal die A were shifted from each other due to the shift 
between the lower and upper metal dies A, B' for molding. 

[0006] Therefore, when the alignment was conducted within the framework of the conventional 
technology, that is, by inserting the alignment plate 9a' fixedly attached inside the holder member 
9' with a groove-like cross section into the groove 8d* between the pots 8b' in the molding die 8', 
because the axial lines of the pot parts 8b* in the molding die 8' and axial lines of lens molding 
recesses 8a' were shifted from each other, the axial lines of lens parts 6 molded by the lens 
molding recesses 8a were shifted with respect to lead terminals 2, 3 in the lead frame aligned with 
the holder member 9, that is, with respect to the light-emitting diode chip 4. 

[0007] Thus, because of the displacement of axial lines between the pot parts 8b* and lens molding 
recesses 8a that occurred when the molding dies 8' were molded from a synthetic resin by a pair 
of upper and lower metal dies A, B', the light-emitting diode chips 4 could not be accurately 
positioned on the axial line in the lens parts 6. For this reason, the brightness of light in the light- 
emitting diode lamps 1 was decreased. Yet another problem was associated with a large spread in 
the light brightness. 

[0008] It is a technological object of the present invention to provide a molding device for lens 
parts in light-emitting diode lamps which is free from the above-described problems. 
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[0009] 

[Means to Resolve the Problems] In order to attain this technological object, the present invention 
provides "a molding device for lens parts of light-emitting diode lamps, comprising a molding die 
made from a synthetic resin in which a plurality of pot parts provided with recesses for molding 
the lenses of light-emitting diode lamps are connected integrally by flanges and a holder member 
with a groove-like cross section for supporting the lower surface of the molding die, wherein a pin 
hole which is to be fit onto an alignment pin provided in a protruding condition in the holder 
member is provided in the flange in the molding die simultaneously with the formation of the 
molding die by a molding pin provided in one metal die for molding which is equipped with a 
molding pin for the lens molding recess, of a pair of metal dies for molding the molding die". 

[0010] 

[Operation] As described above, a pin hole provided in the flange in the molding die made from a 
synthetic resin is formed simultaneously with the formation of the molding die by a molding pin 
provided in one metal die for molding which is equipped with a molding pin for the lens molding 
recess, of a pair of metal dies for molding the molding die. As a result, this pin hole can be 
provided in a constant position with respect to the lens molding recess. Therefore, fitting the pin 
hole in the molding die onto the alignment pin in the holder member when the molding die is 
supported by the holder member makes it possible to align accurately the lens molding recesses of 
the molding die with the holder member. 

[001 1] Thus, the lens molding recesses in the molding die can be accurately aligned with the 
holder member, regardless of the shift between axial lines that can be caused by the shift between 
the pots of the molding die and the lens molding recesses and the shift between a pair of molding 
dies. 

[0012] 

[Effect of the Invention] Therefore, in accordance with the present invention, the axial lines of 
lens parts formed by the lens molding recesses in the molding die can be accurately aligned with 
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respect to lead terminals in the lead frame which is aligned with respect to the holder member, 
that is, with respect to the light-emitting diode chips. Therefore, when lens parts are formed in the 
light-emitting diode lamps, the decrease in light brightness and origination of spread in light 
brightness can be effectively prevented. 

[0013] 

[Embodiments] Embodiments of the present invention will be described hereinbelow with 
reference to FIGS. 2 through 7. In the figures, the reference numeral 7 stands for a lead frame. 
The lead frame 7, similarly to the conventional structures, is manufactured by punching a thin 
metal sheet so that pairs of lead terminals 2, 3 constituting one light-emitting diode lamp 1 are 
connected with an appropriate pitch P. Die bonding of light-emitting diode chips 4 and wire 
bonding of metal wires 5 are conducted on the distal ends of those lead terminals 2, 3. 

[0014] The reference numeral 8 stands for a molding die made from a synthetic resin. In the 
molding die 8, similarly to the conventional structures, a plurality of pot parts 8b provided with 
lens molding recesses 8a for molding lens parts 6 in the light-emitting diode lamps 1 are integrally 
connected by flanges 8c with a spacing identical to the pitch P of lead terminals 2, 3 in the lead 
frame 7. 

[0015] Further, the reference numeral 9 stands for a holder member with a groove-like cross- 
section for supporting the lower surface of the molding die 8. An alignment pin 9a protrudes from 
the upper surface of the holder member 9. A pin hole 8d for fitting onto the alignment pin 9a in 
the holder member 9 is provided in the flange 8c in the molding die 8. The pin hole 8d is provided 
in the manner as follows. 

[0016] Thus, when the molding die 8 is molded by using the upper and lower metal dies A, B, as 
shown in FIGS. 6 and 7, the pot parts 8b in the molding die 8 are molded by the recesses Bl 
provided in the upper surface of lower metal die B, and the lens molding recesses 8a in the pot 
parts 8b are formed by molding pins Al provided in a protruding condition on the lower surface 
of the upper metal die A. On the other hand, second molding pins A2 are provided on the lower 
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surface of upper metal mold A, and the above-mentioned pin holes 8d are formed by the second 
molding pins A2 simultaneously with the formation of the molding die 8. 

[0017] Thus, pin holes 8d provided in the flange 8c in the molding die 8 made from a synthetic 
resin are formed simultaneously with the formation of molding die 8 by the second molding pins 
A2 provided on one molding metal die A equipped with molding pins Al for lens molding 
recesses 8a, of a pair of molding metal dies A, B for forming the molding dies 8. Therefore, the 
pin holes 8d can be provided in a constant position with respect to the lens molding recesses 8a. 

[0018] When the molding die 8 is supported on the holder member 9 after each of the lens 
molding recesses 8a has been filled with a transparent synthetic resin, as shown in FIG. 4 and FIG. 
5, fitting the pin 8d in the molding die 8 into the alignment pin 9a in the holder member 9 can 
accurately align the lens molding recesses 8a in the molding die 8 with the holder member 9. 
Therefore, if the transparent synthetic resin located in the lens molding recesses 8a is cured after 
the distal ends of lead terminal 2, 3 of the lead frame have been inserted into the lens molding 
recesses 8a in the molding die 8 in a state in which the lead frame 7 had been aligned with respect 
to the holder member 9, the axial line in the lens part 6 formed inside the lens forming recesses 8a 
can be accurately aligned with the lead terminals 2, 3 in the lead frame 7 and, therefore, with the 
light-emitting diode chip 4. In this process, the displacement is small and can be maintained at an 
almost constant level. 
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Brief Description of the Drawings] 

FIG. 1 is a longitudinal front view of a light-emitting diode lamp. 
FIG. 2 is a front view illustrating an embodiment of the present invention in a 
disassembled state thereof. 

FIG. 3 is a sectional view along line III-III in FIG. 2. 

FIG. 4 is a longitudinal sectional vies illustrating the formation of a lens part in the 
embodiment of the present invention. 

FIG. 5 is a sectional view along line V-V in FIG. 4. 

FIG. 6 is a front view in a longitudinal section of a metal die for molding a molding die in 
the embodiment of the present invention. 

FIG. 7 is a sectional view along line VII- VII in FIG. 6. 

FIG. 8 is a front view illustrating the conventional example in a disassembled state thereof. 
FIG. 9 is a front view in a longitudinal section illustrating the state of molding a lens part 
in the conventional example. 

FIG. 10 is a sectional view along line X-X in FIG. 9. 

FIG. 1 1 is a front view illustrating the state in which the light-emitting diode lamp has 
been separated from the lead frame. 

FIG. 12 is a front view in a longitudinal section illustrating the metal mold for molding a 
molding die in the conventional example. 

FIG. 13 is a sectional view along line XIII-XIII in FIG. 12. 

[Legends] 

1 " LIGHT-EMITTING DIODE LAMP 

2, 3 LEAD TERMINALS 

4 LIGHT-EMITTING DIODE CHIP 

5 METAL WIRE 

6 LENS PART 

7 LEAD FRAME 

8 MOLDING DIE 

8a LENS MOLDING RECESS 

8b POT PART 

8c FLANGE 

8d PIN HOLE 

9 HOLDER MEMBER 
9a ALIGNMENT PIN 

A, B METAL DIE FOR MOLDING 

Al MOLDING PIN OF LENS MOLDING RECESS 

A2 MOLDING PIN OF PIN HOLE 

B 1 MOLDING RECESS FOR POT PART 

Continued from the front page 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1 2] 
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